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(57)Abstract: % 
PROBLEM TO BE SOLVED: To provide a magnetic recording 
medium which is useful in use especially In an HDD, whose 
coercive force is high arid also whose recording density is high. 

SOLUTION: This magnetic recording medium Is provided with a 
nonmagnetic eubetrate 1 , a substrate layer 3 which is formed 
on the substrate 1 by a sputtering operation and which is 
composed of an Nl-bassd nonmagnetio material. The racording 
medium Is provided with a magnetic layer 4 which is formed on 
the substrate 1 by a sputtering operation and which is 
composed of a Co- based magnetic alloy. The magnetic layer 4 
Is constituted of magnetic alloy particles. In addition, the 
magnetic layer Is constituted In such a way that a nonmagnetic 
meital element having an action to reduce the magnetic 
interaotion between the magnetic allay particles Is diffused to 
the grain boundary between the magnetic alloy particles. 
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CLAiyS 

[6\a\m(in 

[Claim 1] the magnetic recording medium oharaoterize by to be make for the mn-magnetic metal element 
which have the operation which said magnetic layer consist of [ operation ] magnetic alloy particles , and make 
the grain boundary of those magnetic particles raduoe the magnetic interaotlon between magnetio particles in 
the magnetic recording medium which have the magnetic layer which consist of the substrate layer and Co 
system magnetism alloy which be formed of sptrttering one by one on a nonmagnetic substrata and its 
substrate , respectively , and which consist of a nickel system non-magnetic material to be spread 
[Claim 2] The magnetic-recording medium according to claim 1 characterized by being made to be spread by 
said non-magnetic metal element's originating in the non-magnetic metal contained in said magnetic layer, and 
performing annealing after formation of said magnetio layer by the grain boundary of said magnetio particle. 
[Claim 3] The magnetic-recording medium according to claim 1 characterized by being made to emit from the 
metal diffusion layer which said non-magnetic metal element becomes from the non-magnetic metal which 
adjoined said magnetio layer and has been arranged by diffusion, and being made to be spread by the grain 
boundary of said magnetic particle, 

[Claim 4] The magnatio-reoording medium according to claim 3 by which said metal diffusion layer is 
characterized by being arranged right above [ of said magnetio layer ], middle, or directly under the. 
[Claim 5] The magnetic-recording medium according to claim 3 or 4 characterized by said non-magnetic metal 
element being made to be spread by performing annealing after formation of said magnetio layer and said metal 
diffusion layer by the grain boundary of said magnetic particle. 

[Claim 6] A magnetio-reoording medium given in any 1 term «rf claims 1-5 characterized by being the member 
chosen from the group which said non-magnetic metal element becomes from Cr, Mo, and 0. 
[Claim 7] it Is SI02 to CoPt or tiie CoGrPt alloy with which Co system magnaitism alloy of said ma^etic layer 
uses Co as a principal component Magnetic-recording medium given In any 1 term of claims 1-6 characterized 
by being the added alloy. 

[Claim 8] A megnetlc-reeordlng medium j^ven in any 1 term of claims 1-7 characterized by nickel system non- 
magnetic material of said substrate layer being NiP or the NiZr alloiy which uses nickel as a principal 
oomponent 

[Claim 9] A magnetic-recording medium given in any 1 term of claims 1-8 characterized by Including further 
the adhesion layer for improving adhesion of a substrate and a substrate layer between said nonmagnetic 
substrate and the substrate layer which consists of said nickel system non-magnetic material. 
[Claim 10] A magnetic-recording medium given in any 1 term of claims 1-9 to which said nonmagnetic 
substrate is characterized by being a silicon substrate, a carbon substrate, a glass substrate, or a glass- 
ceramics substrate. 

[Claim 1 1] A magnetic-recording medium given in any 1 term of claims 1-10 characterized by coercive force 
being 2.0 or more kOas. 

[Claim 1^1 Were formed of sputtering one by one on a nonmagnetic substrate and its substrate, respectively. It 
has the magnetic layer which consists of the substrate layer and Co system magnetism alloy which consist of 
a nickel system non-magriotic material. Said magnetic layer consists of magnetic alloy partioles in that oasa. 
To «nd the s'ain boundary of those magnetio particles In manufacrturing the magnetio-Teoording medium the 
nonrmagnetic metal element wWch has the operation which makes the magnetio interaction between magnetic 
particles reduce is made to diffuse the inside of said maffistlc layer — or the non-magnetio matal 
corresponding to said non-magnetic metal element is included in the metal diffusion layer which adjoined said 
magnetic layer and has been arranged — nrtaking — said magnetic layer — and it exists, if it becomes The 
manufacture approach of the magnetic-recording medium oharacterized by maldng the grain boundary of said 
magnetio particle diffuse said non-magnetIo metal element by performing annealing after formation of said 
metal diffusion layer. 

[Claim 13] The manufacture approach according to claim 12 characterized by carrying out said annealing at 
th« temperature of less than 600 degrees C. 

[Claim 14] The manufacture approach according to claim 12 or 13 characterized by carrying out formation by 
sputtering of said each class under sufficient pressure promoting granular growth of those layers. 



[Translation done.] 



.../tran.web.cgi.eje?u=httpm%2F%2Fwww4Jpdl.ncipi.gojp%2FTokyjitu%2Ftjitemcnt.ipdl%3FN0000%3D21^ 



JP,2000-268340A [DETAILED DESCRPTION] 



1/9 '^-v 



* NOTICES * 

SVO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely, 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETViJLgJ DESCI^TO^ 

[Detailed Description of the Irtvarttion] 

[0001] 

[Field of the Invention] Wien this invention is described in more detail about a masnctic-recording medium, it 
relates to the magnetlo-reoordlrtg medium whioh can be used in favor of the hard disk drive (henceforth 
"HDD") of a computer. This invention relates to the manufacture approach of such a magneWo-reoording 

medium again. 
[0002] 

[Description of the Prior Art] Improvement In recording density, i.e., the demand of a raise in recording 
density, is increasing also by the magnetic-recording medium used for it with increase of a remari<able 
capacity in recent years in HDD. The conventional magnetic-recording medium consists of a nonmagnetic 
substrate and a thin film (magnetic layer) of the magnetic material formed on the substrate as everyone 
knows, and in order that it may avoid that the engine performance of a magnetic layer receives a bad influence 
with the ingredient of the substrate, it is usually still more common to prepare a substrata layer between a 
nonmagnetic substrate and a magnetic layer. If it explains still more concretely, the magnetic-recording 
medium which formed the substrate layer of the alloy which makes Or, nickel, or them a principal component 
on the nonmagnetic substrate, and formed tiie magnetic layer which consists of alloys which use Co as a 
principal component Hirther, such as CoCrTa and CoCrPt, on this substrata layer is used now as a thing in 
whioh high recording density is possible. Moreover, heightening coercive force for record maintenarYce Is called 
for with Improvement In such recording density. 

[0003] In order to heighten the coercive force of the magnetic layer, it is necessary to make the adjacent 
magnetio particles which it is required to improve the membrane of the magnetic layer, and specifically 
constitute a mayietic layer s^arate in a magnetic-recording medium. In order to satisfy this demand, by one 
general approach, using a CoCr system alloy for a magnetic layer, and performing substrate heating at the time 
of membrane formation of that magnetic layer is performed, according to this approach — a magnetic grain 
boundary ~ nonmagnetic ~ between magnetic particles is magnetically separable by making Cr segregate. For 
example, as the typical lamination is shown in drawing 1 . the magnetic-recording medium 50 which carried out 
the laminating of a protective coat 55 and the lubricant layers 56, such as the magnetic layer 54 of Co system 
alloys, such as the metal layers 52, such as Cu, Rh, and Pd, Cr substrate layer 53, CoCrTa, CoNICr, and 
CoOrPt, and carbon (C), is indicated one by one by JP,6-96431.A on the nonmagnetic substrates 51, such as 
glass, a ceramic, and carbon. Moreover, in manufacture of this magnetic-recording medium, it needs to heat a 
substrate over 10 minutes at the temperatore of 300 degrees C for improvement in the property of a magnetic 
layer as indicated by that example. By this magnetic-recording medium, while preventing the oxygen from a 
substrate etc, reaching to Cr substrate layer, metal layers, such as Cu, were inserted so that the field (110) of 
Cr might become parallel to a substrate side, and although high coercive force is acquired, desirable crystal 
growth is realized. However, since a burst size and a type of gas change according to the condition of the 
adhesion film of humidity or a chamber and un-arranging [ of becoming the destabilizing factor of the property 
of the formed magnetic layer ] Is caused in order to acquire the property stabilized more, how to twist ts 
desirable [ un-arranging / that are that heating of a substrate performs it the adsorption gas whioh exists in a 
substrate and a membrane-formation chamber is emitted, and the degree of vacuum in a chamber falls / and 
this gas ]. 

[0004] As another general approach, there is the approach of forming a magnetic layer by sputtering 
(henceforth a "spatter") under the pressure of high argon (Ar) gas. The magnetic layer formed by this 
approach serves as membrane with many voids (opening), and adjacent magnetic particles are separated 
spatially and magnetically. In the case of the magnetic-recording medium manufactured using this approach, it 
was common to have formed from Cr the substrate layer formed in the bottom of a magnetic layer in an early 
phase, but recently, it is increasing for [. such as magnetic properties, ] improvement (for example, the 
example which uses a NiP alloy so that it may be indicated by JP,8-171716,A). In JP,S-1717ie,A, as the 
typical lamination is shown in drawing 2 On the nonmagnetic substrates 61, such as aluminum, glass, silicon, 
and carbon The deposit 62 of NiP, the nucleation layer 33 containing NiP and a doping agent, a GoPt system 
alloy and a specific separating-medium compound with bigger bond strength than 90 Keal{s)/a mo! (it As{ea)) 
The magnetic-recording medium 60 vjhioh carried out the laminating of the protective coat 65 and the 
lubricant layers 66 containing oxide or nitrides, such as B, Ge, Go, and Cr, such as a magnetic layer 64 and 
carbon (C), is indicated. By this magnetic-recording medium, since the magietio particle 70 whioh constitutes 
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a magnetic layer is almost uniform size and it is separated into homogeneity by the separatlng-medium 
compound 71 as typically shown in drewlng.3 , it is effective in the optimal recording characteristic being 
acquired. Moreover, tlie spatter for forming a magnetic layer is H20. h can carry out using the vacuum 
deposition system whose partial pressure is less than 5.0x10 to 5 Torrs and whose Ar gas pressure is less 
than 20x1 0 to 3 Torrs. however, the magnetic-recording medium obtained using the spatter under such high Ar 
gas pressure — general — at most — in order not to pass for the coercive force of 1 .6-1.8kOe or its near to 
be shown but to meet tiie latest demand to a medium, it is desirable to heighten coercive force to at least 2,0 
or more kOes. Moreover, if the compound (niskelS P) of mcM and P Is directly formed on a glass substrate 
etc. like the pii>lication to JP,8-171716,A from an eKperiment of this invention persons, tt will have become 
clear that the adhesion to tiie sii)strate of a magnetic layer is not good, either. 
[0005] 

[ProblemCs) to be Solved by the Invention] It is high coercive force very much, and the purpose of this 
invention is in the thing which can cancel a trouble of a Prior art which was described ^ove and can use It in 
favor especially of HDD and for which it follows and the magnetic-reoording medium in which high recording 
density Is possible is offered. Moreover, another purpose of this invention Is to offer the advantageous 
manufacture approach of such a magnetic^recording medium. 

[0006] He could understand easily the purpose which this invention described above, and the other purposes 

from the following detailed explanation. 
[0007] 

[iVIeans for Solving the Problem] This Invention is set to the one field. On a nonmagnetic substrate and its 
substrate one by one In the magnetic-recording medium which has the magnetic layer which consists of the 
substrate layer and Co system magnetism alloy which were formed of sputtering, respectively, and which 
consist of a nickel system non-magnetic material The magnetic-recording medium characterized by being 
made for the non-magnetic metal element which has the operation which said magnetic layer consists of 
[ operation ] magnetic alloy particles, and meJws the grain boundary of those magnetic particles reduce the 
magnetic Interaction between magnetic particles to be spread is offered. 

[OOM] This invention is set to the field of another. On a nonmagnetic substrate and its substrate moreover, 
one by one It has the magnetic layer which consists of the substrate layer and Co system magnetism alloy 
which were formed of sputtering, respectively, and which consist of a nickel system non-magnetic material. 
Said magnetic layer conaiats of magnetic alloy pvticies in tiiat case. To and the grain boundary of those 
magnetic particles In manufacturing the magrwtlc-reGording medium the non-magnetic metal element which 
has tiie operation which makes the magnetic interaction between magrwtic particles reduce is made to dlfPuss 
the non-magnetic metal corresponding to said non-magnetic metal element is included in the metal diffusion 
layer whidt ac^oined said magnetic layer or said magnetic layer, and has been arranged — making — said 
magnetic layer — and it eidsts, if it becomes The manufacture approach of the magnetic-recording medium 
characterized by making the grain boundary of said magnetic particle diffuse said non-magnetic metal elemerrt 
Is offered by performing annealing after formation of said metal diffusion layer. 

[0009] it explains the operation effectiveness with reference to drawing 4 which shows the lamination near the 
magnetic layer of a magnetic-recording medium in order to make an understanding easy, also although this 
invention will become clear from the following detailed explanation, a part of drawing 5 which shows an example 
with the desirable magnetic-recording medium according [ drawing 4 ] to this invention — a layer is expanded 
and shown and the magnetic layer 4 which consists of CoCrPt (Si02) is formed on the substrate layer 3 which 
consists of NIP. Aftier many macietic particles (it is generally also called "a magnetic grain") have opened few 
openings between particles, the magnetic layer 4 is densely arranged, so that it may be illustrated. And on the 
magnetic layer 4, the metal diffusion layer 5 which contacts it soon and conaiats of non-magnetic metal Chere, 
ft uses independent [ of Cr ]) is formed. In suoh lamination, if annealing (here, it is also called "postannealing") 
is performed after formation of the metal diffusion layer 5, like illustration. Or will be spread from the metal 
diffusion layer 5 In the grain boundary of a magnetic layer 4 (the so-called grain boundary diffusion), and the 
segregation of Cr will occur in it. As for the non-magnetic metal used for a metal diffusion layer here, it is 
desirable that they are sin^e element matter, such as Cr, Mo, and C, for example from the need for things 
vMch can be diffused easily. Moreover, if the magnetic layer has multilayer structure, wriiether it is directly 
under a magnetic layer or there is a metal diffusion layer in the middle of tiiem, It can do so the expected 
effectiveness of improvemertt In coercive force. Furthermore, the same effectiveness can be acquired, if the 
non-magnetic metal which constitutes tiie layer is contained in the magnetic layer itself even if a metal 
diffusion layer does not exist depending on the case. If the temperature of annealing after membrane formation 
is too high, in order that the difftjsion to the magnetic layer of non-magnetic metal may arise too much and a 
magnetic layer may make it nonmagnetic, it Is desirable to carry out with the annealing temperature of less 
than 600 degrees C. If it cortstitutes near the magnetic layer of a magnetic-recording medium as mentioned 
above and postannealing is suceeedingly performed under specific temperature conditions, as compared with a 
case [ having carried out spatter formation of the magnetic layer under high Ar gas pressure like before ], the 
magnetic interaction between magnetic grains can be reduced sharply, and the high coercive force demanded 
by the high recording density medium will become possible as the result. 
[0010] 

[Embodiment of the Invention] Then, this invention is explained about the gestalt of the desirable operation. 
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You may b«v« th» additional layer if needed so that the magnetic-recording medium by this invention may 
come to prepare the magnetic layer which consists of the substrata layer and Co system magnetism alloy 
which consist of a nioitel system non-magnetic material on a nonmagnetic substrate one by one and may 
explain it below. Each layer is formed of a spatter, As for spatter membrane formation, it is desirable to carry 
out under sufficient pressure to promote particle gro'/rth of those layers, and it is desirable to carry out under 
the high gas pressure of 10 or more mTorrs in existence of inert gas, such as for example, argon (Ar) gas, 
especially. The mai^etic layer may have the twoHayer structure which may have monolayer structure or 
consists of tiw upper layer and a lower layer. 

[001 1] In the magnetio-reoordir^ maolium of this Invention, the nonmagnetic siJsstrate used as that base can 
consist of various substrate ingredients In ordinary use In this technical field. However, since It Is 
indispensable in manufacture of the magnetio-reoording medium of this invention, annealing, i.e., postannealing, 
after forming membranes for achievement of high coercive force, the substrate used here can be borne at the 
elevated temperature in that case. Although not neoossarily limited to what is enumerated below as a suitable 
substrate, the silicon siisstrate which has for example, the scaling film (for example, silicon oxide Si02), a SiC 
substrate, a carbon substrate, a glass substrate, a tempered glass substrate (a glass-ceramics substrate etc. 
is Included), a ceramic substrate, etc. can be mentioned. Especially, a silioon siitstrate, a carbon substrate, a 
glass substrate, a glass-ceramics substrate, etc. can be used advantageously, and a silicon substrate can be 
used advantageously above all. 

[0012] The substrate layer on a nonmagnetic substrate consists of a nickel system non-magnetic material, as 
described above. Suitable nickel system non-magnetic material is NIP or the NiZr alloy which uses nickel as a 
principal component. The examples of representation of a NiP ailoy are nickei2 P, nickel3 P, etc. Such a 
substrate layer has the operation which raises a property, espaoially the coercive force and record 
reproducing characteristics of the magnetic layer formed on it. As an example of niokel system non-magneUo 
material which can be used as a substrate layer, there are nickel five P2, nlokel67Zr33, etc. in addition to tiie 
above-mentioned thiryg. 

[0013] A substrata layer which was described above can be preferably formed aooording to membrane 
formation conditions In ordinary use by spatters, such as the magnetron sputtering method In order to 
heighten coercive force especially, it Is desirable to carry out a spatter under impression of DO native bias. 
As suitable membrane formation conditions, the membrane formation temperature of about 100-300 degrees 
C, heirfiitened Ar gas pressure of about 10 or more mTorrs, and DC negative bias of Abbreviation 100-300V 
can be mentioned. 

[0014] As for the thickness of this substrate layer, generally, It Is desirable that it is the range of 10-100nm, If 
the thickness of a substrate layer is smaller than lOnm, control of the fine structure of a magnetic layer will 
become difficult, coercive force will decline, and record reproducing characteristics will come to deteriorate. 
Moreover, If thickness Is set to lOOnm or more, the irregularity on the front face of a magnetic layer becomes 
intense, and is not desirable in view of the reduction in surfacing of the latest magnetic head. The range of the 
more desirable thickness of a substrate layer Is 50-1 OOnm. 

[0015] bi the magnetic-recording medium of this invention, the magnetic layer which should be formed on a 
nonmagnetic substrate layer can have various lamination and presentations, as long as the conditions that It 
consists of a particle of Co system magnetism alloy are fulfilled. For example, the magnetic layer may have 
monolayer structure, otherwise may have two-layer structure or the multilayer structure beyond it. Mtweover, 
In the case of multilayer structure, each magnetic layer may consist of particles of a Co system magnetism 
alloy which may c<msist of policies of the same Co system magnetism alloy, otherwise is different. 
[0016] Co system magnetism alloy which can be used in favor of formation of a magnetic layer In operation of 
this invention includes Go system magnetism alloy in ordinary use In formation of a magnetic layer In this 
technical field. Co system magnetism alloy which can be advantageously used also in It is SI02 v^lch is a 
nonmagnetic oxide at CoPt or the CoCrPt alloy which uses Co as a principal component. It is the added alloy, 
this application specification Indicates these alloys like a CoPt (SI02) alloy or a CoCrR (Si02) alloy, 
respectively. That is, the thing with Co system magnetism alloy used by this invention is Pt and Si02 besides 
Co as a principal component It contains and Cr is included in arbitration. In the case of the CoPt (Si02) ailoy 
which does not contain Gr, they are 6 - 45at% and Si02 about Pt. A under 3 mol% implication and the 
remainder are Co and an unescapable Impurity more mostly than 0 mo\%. 

[0017] Pt contained in the above Go system magnetism alloys raises the anisotropy field (Hk) of a magnetic 
layer, and has the operation which makes coercive force increase. This operation becomes more remarkable 
[ Pt content ] at more than 6at%. If Pt content increases further, as for coercive force, by the present 
magnetic head, magnetic recording becomes on the other hand, impossible exceeding 4kOe(s) (318 kA/m). As 
for coercive force, according to the reference. Pt addition to Co serves as max at about 20 at(s}% (please 
refer to Masahiro Kitadaand Noboru Shimizu, J.AppLPhys., Vol.54, No.12, and p7089 (1993)). If 1/10 of the 
maximum coercive force is mads into a standard as practical coercive force, addition of 6 - 45at% Pt is 
affective. Therefore, the upper limit of Pt addition at the time of using the above Co system magnetism alloys 
in this Invention becomes 45at(s)%. Furthermore, desirEJsl© Pt addition is less than [ 1 2at% ] more greatly than 
6at%, 

[001 EG Si02 added to an alloy It serves to consider to deposit In the grain boundary of a magnetic layer 
(A.Murayama et at. and Appl.Phys.LetLVol. ~- please refer to 65 and 1186 (1994)), therefore to raise coercive 
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force sharply by little addition. Moreover, according to transmission •loctron microscope (TEM) observation, it 
is Si02. The diameter of crystai grain of a magnetic layer is decreasing by addition, tlierefore reduction of a 
medium noise can be aimed at. However, SI02 If it adds too much, reduction in an anisotropy field (Hk) will be 
caused and coercive force will also decrease. Such a situation is taken into consideration and It Is Si02. As for 
an addition, it is more desirable tlian zero-mo! % to consider as less than [ 6 mol ft ] mostly. Still more 
desirable SI02 An addition Is less than [ 6 mol % ] more greatly than three-mol %. 
[0019] within the limits of the oonrtent above-mentioned [ iJie CoCrPt (Si02) alloy containing Or / about 
components other than Cr ] — setting — Cr — OatX — many — and less than [ 28at% ] — It can contain. 
Although Cr has the operation which raises the coercive force of a magnetic layer, since Cr is a non-magnetic 
material, If It adds too much, an alloy will make it nonmagnetic. Therefore, as for the amount of Cr(s), less than 
[ 28at% ] is desirable. 

[0020] Component Si02 which Is a compound supplementing here and expressing the presentation of Co 
system magnetism alloy which was described above when explained using atomic percent (at%) to the 
componerrts Co, Or, and Pt as an element Although it receives and mole percentage (mol %) is used The sum 
total (Co, Pt, and Si02 the sum total of a content, or Co, Cr, Pt and Si02 tiie sum total of a content) of ^e 
content of each component constitutes 100K. 

[0021] Moreover, as the diameter of crystal grain of the ma^ietic particle of a magnetic layer decreases, it is 
thought tiiat a medium noise oan be reduced and the reduction in the noise of a magnetic-recording medium is 
more possible by making it sucK As adready e)^)lained, it sets to this invention, and it Is SI02. The diameter of 
crystal grain of a magnetic layer can be reduced by addition. In addition, the desirable diameter of average 
crystal grain of a magnetic layer Is 5-15nm. Moreover, generally the range of 5-50nm is suitable for the 
thickness of such a magnetic layer, and the range of it is tO-30nm more preferably. 
[0022] The magnetic layer of this invention can be replaced with the above-mentioned CoPt (SI02) alloy or 
the above-mentioned CoCrPt (Si02) alloy, and can also consist of other Co system magnetism alloys 
advantageously, another Co system magnetism alloy which can be used advantageously is independent about a 
tungsten (W), carbon (0), a tantalum (Ta), niobium (Nb), etc, further at CoPt or the CoCrPt alloy which uses 
Co as a principal component — it is — it is the alloy combined and added 

[0023] The above-mentioned Co system magnetism alloy Is a 5 yuan system alloy which contains Co as a 
principal component and it has combining W and C including a 14 - 23at% Cr and 1 - 20at% Pt further. If such 
an alloy is explained still more concretely, it can be expressed by the degree type. 

Cobal.-Cr14-23-Pt1-20-Wx-Cy (bal. moans the amount of balance among an upper type, and x+y is 1 - 7at%). 
[0024] By the magnetic-recording medium by this invention, by constituting a magnetic layer from a CoCrPt 
alloy, adding both W and C to this, and optimizing lamination and a membrane formation process further, sharp 
reduction of a noise can be aimed at, therefore a high S/N ratio is obtained, and, therefore, a high density 
record medium can h;e embodied. W and C by which the effectiveness which was described above, and which 
should be observed was added to the CoCrPt alioy for formation of a magnetic layer originate in the ability of 
WC and the stable compound W2 C Becoming to be formed. It is thought that they deposit in the grain 
boundary since these compounds have the very small solid-solution limit community to Co. 
[0025] Here, since WO and W2 C are not ferromagnetic ingredients, when deposited in the grain boundary, they 
cut magnetic association of each magnetic particle, and reduce a noise. However, addition of superfluous C 
makes the particle diameter of a magnetic layer detailed, and is in the Inclination which causes the fall of 
coercive force He. Therefore, the carbon ratio in W.C needs to be smaller than 2. On the other hand, C is an 
average to 1 as mentioned above, and carbon and association are possible for W of 1.5. the remaining tungsten 
— Co of a magnetic particle — it advances into a rich fieid, detailed-lzation of a particle is brought about, and 
it contributes to low noiae-ization of a medium. W; In C, since detalled-izatlon of an organization advances that 
a tungsten ratio is size from 5 and coercive force He declines, increase of a medium noise and the fall of the 
sigrsal output in a high density record section arise. Moreover, if superfluous W Is added, since a target mill 
harden, the processing becomes difficult. As for the ratio of the addition of W and C, in the CoCrPtWC system 
alloy of S yuan from such a viewpoint it is desirable that It is the range of 5:1-2:1. Moreover, in this 5 yuan 
system alloy, it Is desirable that the ratio of ti^e addition of W and C is 4:1, and the total quantity is especially 
1 -7at». 

[0026] Still more nearly another example of the above-mentioned Co system magnetism alloy Is a 5 yuan 
system alloy which contains Co as a principal component and it has combining Ta and Nb including a 1 3 - 
21at% Cr and 1 - 20atK Pt further. If suoh an alloy is explained still more concretely, it can be expressed by 
the degree type. 

Cobal.~Cr1 3-21-Pt1-20-Tax-Nby (bal. means the amount of balance among an u(H5er twe. and x+y is 1 - 

7at». 

[0027] In the magnetic-recording medium of this invention, the magnetic layer does not have involvement in 
monolayer structure and two-layer structure, and it Is 30-1 SOQmum. It is desirable to have tBr (the thickness 
t of a magietic layer and product of the residual magnetization consistency Br), Especially the magnetic layer 
of monolayer structure is 50-1 ^Gmum. It is desirable to have tBr and the magnetic layer of two-layer 
structure is 30-"16OGmum. !t is desirable to have tBr. The magnetic-recording film of this invention is 
especially the optimal by having constituted thinly as compared with the conventional magnetic-recording film 
as objects for magneto-resistive effect mold heads including an MR head. 
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[0028] The magnetic layer prepared through a substrate layer which was described above orr the nonmagnetic 
substrate Is formed of a spatter, as described above, and it is desirable under existence of inert gas like in 
that case, for example, Ar gas, to carry out a spatter under sufficient gas pressure to promote granular growth 
of the magnetic layer. In order to heighten coercive force especially, it is desirable to carry out a spatter 
under impression of DC negative bias. The magnetron sputtering method etc. can be used like membrane 
formation of the above-mentioned substrate layer as a spatter, as suitable membrane formation conditions — 
for example, the membrane formation temperature of about 1 00-350 degrees C — desirdale — the 
temperature of about 100-320 degrees C — especially — deslr^le — the temperature around 250 degrees C, 
heightened Ar gas pressure of 10 or more mTorrs, and about BO — DC negative bias of -400V oan be 
merrtioned. Here, since the membrane formeticm temperature exceeding about 350 degrees C may discover 
magiftism In the substrate which should be nonmagnetic essentially, it is desirable to avoid the use. 
[^S] The maghetio layer of the magnetio^ecordlng medium of this invention is characterized by the non- 
magnetic metal element which has the operation vWiich it consists of [ operation ] Co system magnetism alloy 
particles, and maizes #w s^-aln boundary of those magnetic partictes reduce the magnetic interaction between 
magnetic particles being made to segregate by difFusion. as described above. It Is more deslr^le not to be the 
compound which Is not small as for a diffusion coefficient, if the aifile element njrtter, for . example, Or, Mo, G, 
etc., is desirable and they put In another way as a non-magnetic metal element since It is necessary to make 
the diffusion cause easily. 

[0030] If this invention is followed, diffusion of a between [ the magnetic particles of a non-magnetic metal 
eiemerrt] can be performed according to various techniques. One desirable approach is an approach of making 
the grain boundary of a magnetic particle diffusing non-magnetic metal by performing annealing after formation 
of a magnetic layer depending on the non-magnetic metal beforehand contained In a magnetic layer in the 
non-magnetic metal element which should be diffused. In the case of this approach, the magnetic layer formed 
from Go system magnetism alloy which was described above, and which already contains Or can be used 
advantageously, in addition, annealing in this case — usually — 100-500-degree G less thxn 600 degrees C 
can be preferably carried out at the temperature around 300 degrees 0 still more preferably. 
[0031] Another desirable approach arranges the metal diffiision layer which consists of non-magnetic metal 
which at^oins a mapiotic layer and was described above, and makes non-magnetic metd emit by diffusion from 
Uie layer, and tiie grain boundary of a magnetic particle is made to diffuse it, and it is the **** t^tproach. A 
metal dfffusion layer may be arranged in the middle of those magnetic layers, as ions as you may arrange right 
above [ of a magnetic layer ], you may arrange directly under a magnetic layer, otherwise a magnetic layer is 
used by multilayer structure, such as two-layer structure. In any case, It is required to perform annealing after 
membrane formation of bot^ a magnetic layer and a metal diffusion layer, in addition, annealing in this case — 
usually — about 100-500-degree C less than 600 degrees C can be preferably carried out at the temperature 
around 400 degrees O still more prefwably. 

[0032] Moreover, If needed, as that maximum upper layer, the mapietic-reeordlng medium of this invention 
may have the protective coat further as often adopted as the upper part of the magnetic layer usually 
described above in this technical field. As a suitable protective coat, they are independent or the layer which 
consists of the compound of carbon (C), for example, C layer, WC layer, a SIC layer, and B4, for example. The 
layer of the diamorsd-like carbon CDLC) which attracts attention recently in that it has higher degrees of 
hardness, such as C layer and hydrogen content 0 layer, eqseeiatly can be mentioned. Especially, in operation 
of this invention, the protective coat which cofralsts of carbon or DLO can be used advantageously. Such a 
protective coat can be formed with a spatter, vacuum deposition, etc. according to a oonventional method. 
Although it is said In the large ru^ according to various factors that the thickness of this protective coat oan 
be changed it Is about &-1 Snm preferaiily. 

[0033] Furthermore, the magnetic-recording medium of this invention has furthwr the adhesion layer for 
Improving adhesion of a substrate and a substrate layer In the middle of the nonmagnetic substrate euid Its 
upper substrate layer preferably, the thin film wth which a suitable adhesion layer consists of a metallic 
material which uses chromium or titanium as a principal component ~ desirable — Or thin film or Ti thin film 

— it is Cr thin film still more preferably, 

[0034] For example, Cr thin film which can be advaitageously used as an adhesion layer by this invention is 
not only required in respect of the adhesion to the substrate of a substrate layer and a magnetic layer, but 
also affects magnetic properties and record reproducing characteristics of a magnetic layer. It depends for 
magnetic properties and record reproducing characteristics of a magnetic layer on the fine structures, such as 
a diameter of crystal grain of a magnetic layer, and degree of separation between crystal grain. Moreover, the 
crystal growth of a magnetic layer changes with the membrane of a subsla-ate layer. Therefore, in order to 
form the magnetic layer excellent in magnetic properties or record reproducing characteristics, membrane of a 
substrate layer must be made good. For that purpose, it is effective to make low base pressure (for it to be 
equivalent to the ultimate vacuum in membrane formation equipment) of membrane formation equipment, and 
to make high the pressure of a membrane formation ambient atmosphere (generally inert gas ambient 
atmospheres, such as Ar), and to form Cr thin film as an adhesion layer on a substrate. By carrying out like 
this, Cr thin film turns into film with which irregularity was emphasized, Irre^iarity is introduced also into the 
substrate layer fonmed on it, and the film with which the degree of separation between magnetic grains 
increased Is formed. Consequently, the magnetic Interaction between magnetic grains decreases, the coercive 
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force of a magnetic-recording medium is heightened, and It becomes possible to reduce a medium noise. 
[0035] Furthermore, after formation of Gr adhesion layer, by oxidizing and using Or front face as chrome oxide 
by atmospheric-air release and oxygen plasma etching of membrane formation equipment, the crystallographic 
relation between Or adhesion layer and a substrate layer can be divided, the grain growth with a uniform 
substrate layer can be promoted, and, thereby, the record reproditeing characteristics of a magnetic-recording 
medium can also be raised further, ft is thoi^rt that this effectiveness Is the same effectiveness as what is 
actually obtained when a direct substrate layer is formed on an aluminum substrate. 
[0036] In operation of this invention, in order to obtain the magnetic-recording medium suitable for high 
density record and for a substrate layer to carry out crystal growth conveniently, and in order to guarantee 
good adhesion of a substrate and a substrate layer again, as for the thickness of Cr adhesion layer or other 
adhesion layers, it is usually desirable that it is the range of 10-40nm. If the thickness of an adhesion layer is 
smaller than lOnm, the degree of separation between the magnetic grains of the magnetic layer obtained as a 
result will decrease, coercive force will decline, and record reproducing characteristics will deteriorate. 
Moreover, if thickness becomes larger tiian 40nm, the irregularity of a substrate layer will become intense, 
td>normality growth will arise In a magnetic layer, and reoord reproducing characteristics will deteriorate. 
[0037] it may have the layer of an addition In ordinary use, otherwise the chemical treatment of arbitration 
etc. may be performed to the layer which is contained in an indispensable layer and the arbitration which 
described above the magnetic-recording meofium of this invention in this technical field in addition to an usable 
layer. For example, the lubricant layer of a fluorooarbon rosin system may be formed on the above-mentioned 
protective coat, otherwise same processing may be performed 

[0038] the magnetic-recording medium of this Invention contains the non-magnetic metal corresponding to a 
non-magnetic metal element in the metal diffusion layer which adjoined the inside of a magnetic layer, or a 
magnetic layer, and has been an'enged so that I may be understood also from having e)4>lalned ^ove «it the 
detail ~ making ~ the formation back of the magnetic layer — or it can manufacture by performing annealing 
aifter formation of a magnetic layer and a metal diffusion layer by the approAoh includir\g making the grain 
boundary of a magnetic particle diffuse a non-magnetic metal element As explained also in advaioe, 
preferably, annealing temperature Is less than 600 degrees C, and can be widely changed according to the 
diffusion gsstalt of a non-magnetic metal element etc. 

[0039] Moreover, each class of the magnetic-recording medium of this invention can be preferably formed In 
the bottom of high-pressure application of inert gas, such as Ar, by the spatter from the target corresponding 
to the presentation of each layer, as this was also explained previously, In addition, since the spatter itself is a 
well-known technique, detailed explanation here is omitted. However, in manufacture of the magnetic- 
recording medium of this invention, 'rt is important to make the pressure at the time of forming each class into 
sufficient pressure to promote granular growth of those layers. As explained previously, for improvement in the 
magnetic properties of a magnetic layer, or record reproducing characteristics, it is advantageous to grow up 
the crystal of a magnetic layer granular and to isolate it and it is advantageous to grow up the crystal of a 
substrate layer granular too, and to form it for that purpose. Although the substrate was heated as 
conventionally Indicated by above-mentioned JP,6-96431.A in order to carry out granular growth of the 
substrate layer, there is evil which was explained previously in substrate heating, sever^ [ which is adopted in 
the usual membrane formation process by sputtering in order to avoid it In this invention ] ~ It replaces with 
the membrane formation ambient pressure foroe of mTorr, and lOmTorrCs) (1,3Pa) or the high prassure beyond 
it and a still more desirable for example, pressure with high 20 - SOmTorr (2.7-6.7Pa) extent are ad«HJted at 
least Thus, the concentration of the inert gas in a membrane formation ambient atmosphere becomes high, 
the particle which comes flying by sputtering becomes that it is easy to be scattered about with inert gas, and 
it becomes easy to grow up a granular crystal by considering as a pressure higher than usual on a substrate. In 
order to carry out granular growth of the nickel system substrate layer, while similarly arranging Gr adhesion 
jayer to the bottom of it it is advantageous to carry out granular growth of the Cr adhesion layer, therefore it 
is important to carry out to the pressure which promotes granular growth of a crystal also at the time of 
formation of Cr adhesion layer, for example, 20 - SOmTorr. 

[0040] It not only depends for a pressure effective In granular growth on the crystal to grow up, but it changes 
It with the membrane formation equipment to be used. Therefore, the pressure at the time of membrane 
formation should be determined in consideration of tiwse conditions. But for the purpose here of promoting 
granular growth by making dispersion of a particle increasing, even if few [ a high pressure, i.e., said bottom, ], 
more nearly intentionally than the membrane formation ambient pressure force of the number mTorr in the 
usual membrane formation process, it is advantageous to use the pressure of lOmTorr(s), 
[0041] He could understand easily the magnetic-recording medium by this invention, and Its configuration from 
the above ej^lanation. When it explains still more concretely, the typical example of a configuration of the 
magnetic-recording medium of this invention is as a type section Fig. showing to drawing 5 - drawing 7 , 
Q.C^wiO£.P. is the example which prepared Cr diffusion layer in right above [ of a magnetic layer ] as a metal 
diffusion layer. It sets to the magnetic-recording medium 10 of illustration, and Is Si02 as a substrate 1. 
Although the silicon substrate vi^ich has the film Is used and spatter membrane formation also of any Is 
carried out under the high Ar gas of 10 or more mlorra one by one on the substrate 1 Cr adhesion layer 2 of 
20 micrometers of thickness, the NIP substrate layer 3 of 100nm of thickness, the CoCrPt (Si02) magnetic 
layer 4 of 20nm of thickness, the Cr diffusion layer 5 of lOOnm of thickness, and carbon protective coat of 
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8nm of thiokness 6** are prepared. Furthermore, although not illustrated on the catfcon protective coat 6, the 
lubricant layer of a FUROORO carbon resin system is given. 

[0042] Drawing 6 is the example which established Cr diffusion layer directly under the magnetic layer as a 
metal diffusion layer. It sets to the magnetic-recording medium 10 of illustration, and is Si02 as a substrate 1. 
Although the silicon substrate which has the film is used and spatter membrane formation also of any is 
carried out under the high Ar gas of 10 or more mTorrs one by ons on the substrate 1 Cr adhesion layer 2 of 
20 micrometers of thickness, the NIP substrate layer 3 of lOOnm of thiokness, the Cr diffusion layer 5 of 20nm 
of thickness, the CoCrPt (Si02) magnetic layer 4 of 20nm of thickness, and carbon protective coat of 8nm of 
thickness 6w are prepared. Furthermore, although not illustrated on the carison protective oostt 9, the 
lubricant layer of a FUROORO carbon resin system is given. 

[0043] Drawing 7 is the example which made the magnetic layer the two-layer structure divided up and down, 
and established Cr diffusion layer in the middle of those magnetic layers as a metal diffusion layer. It sets to 
the magnetic-recording medium 10 of illustration, and is Si02 as a substrate 1. Although the silicon substrate 
which has the film is used and i^atter membrane formation also of any is carried out under the high Ar »is of 
10 or more mTorrs one by one on the substrate 1 Cr adhesion layer 2 of 20 micrometers of thioi^ness, tiie NIP 
substrate layer 3 of lOOnm of thiokness, the CoCrPt (SI02) magnetic layer 4-1 of the lower part of lOnm of 
thickness, the Cr diffusion layer 5 of 20nm of thiokness, and the upper OoCrPt (Si02) magnetic layer 4-2 of 
lOnm of thickness — and Carbon protective coat of 8nm of thiolmess 6** is prepared Furthermore, although 
not illustrated on the carbon protective coat 6. the lubricant layer of a FUROORO carbon resin system is 
given, 

[0044] This invention is in the magnetic disk drive which usedl^io magnetic-recording medium of this Invention 
in the field of another further again. In the magnetic disk drive of this invention, although it is said that 
especially the structure is limited, it includes equipment equipped with the reproducing-head section for 
performing the recording head section for recording information in a magnetic-recording medium, and 
informational playback fundamentally. Especially, as for the reproducing-head section, 1t is desirable to have 
the magneto-resistive effect mold head which used the magnetic resistance element from which electric 
resistance changes according to magnetic field strength, i.e., an MR head. 

[0045] In the magnetic disk drive of this invention. It has preferably the conductor layer which supplies a sense 
current to a magneto-resistive effect component and this magneto-resistive effect component, and the 
reproducing-head section of the magneto-resisUve effect mold which reads information from a magnetic- 
recording medium, and the recording head section of the induction type which has the magnetic pole of the 
pair formed with the thin film, end records information on a magnetic-recording medium can use the magnetic 
head of the compound die which comes to carry out. a laminating. The reproducing head of a magneto-reaistive 
effect mold includes the OMR head (a spin bulb GMR head etc. is included) using the AMR head or giant 
magneto-resistance w^iich can have well-known various sta-ucturea in this technical field, and used the 
anisotrc^y magneto-resistive effect preferably. If the magnetic disk drive of a configuration as especially 
described above is used, whiie making small the curve of the magnetic pole of the recording head section as 
oomparad with the magnetic head of the conventional compound die, resistance of a conductor layer is 
lowered, and if an off-track is the small range, information can be precisely read by high sensitivity. 
[0046] 

[Example] Subsequently, the following example explains further the magnetio-reoording medium and its 

manufacture approach of this invention to a detail. 

Si02 with example 1 outer diameter of eSmm, a bore [ of 20mm ], and a thickness of 0.635mm The magnetic- 
recording medium of this invention was manufactured using the silicon substrate with the film. 
[0047] After preparing DC/RF magnetron sputtering equipment (SPFmade from Anelva- 430) and exhausting 
the Inside of a chamber to 1x10-6Torr, Ar gas was introduced and the gas pressure at the time of discharge 
was held to 50mTorr{s). First, Cr adhesion layer of 20nm of thickness was formed on conditions with an 
injection power 300W (DC magnetron) and a membrane formation rate of 1,7nm [/second ], Subsequently, 
once releasing the inside of a chamber to atmospheric air, it exhausted to 3x10-7Torr, Ar gas was introduced 
further, the gas pressure at the time of discharge was held to 30mTorrCs). and the nickel3 P substrate layer of 
lOOnm of thiokness was formed on conditions with an Injection power 300W (DC magnetron) and a membrane 
formation rate of l.llnm [/second ]. Then, 90 (Co-7Cr-20Pt) -(Si02) 10 magnetic layer of 20nm of thickness 
was formed with the same gas pressure on conditions with an injection power 1 SOW (RF magnetron) and a 
membrane formation rate of 0.54nm [/second ]. After releasing the inside of a chamber to atmospheric air 
again, Ar gas was introduced, the gas pressure at the time of discharge was heid to SOmTorrCs), and Cr 
diffusion layer of lOOnm of thickness was formed on conditions with an injection power 300W (DC magnetron) 
and a membrane formation rate of 1.7nm [/second ], and it heated succeedingly with annealing temperature 
which is different as shown In attached drawing 8 , with the vacuum maintained. Finally, Ar gas was introduced 
after exhausting the Inside of a chamber to 1.0x10-6Torr, the SBS pressure at the time of discharge was held 
to SOmTorKs), and the carbon protective ooat of 8nm of liiickness was formed on conditions with an injection 
power 400W (DC magnetron) and a membrane formation rate of 0.24nm [/second ]. The magnetic-recording 
medium which has lamination as shown in .drawii^gj was obtained. 

[0048] In order to evaluate the annealing temperature dependency of the coercive force of the magnetic- 
recording medium manufactured as mentioned above, when coercive force He was measured about each of the 
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magnetic-recording medium manufactured with thie application of different annealing temperature, a result 
which is plotted with Curve 1 to attached drawlng. S was obtained, As a result of Cr diffusion from Or diffusion 
layer arising too much If temperature is raised to 600 degrees C although it Increases in monotone along with 
the rise of annealing temperature, the temperature of 400 degrees 0 will make coercive force nonmagnetic, so 
that he can understand from the result of illustration. Therefor«, annealing temperaUire needs to be less than 
600 degrees C, the coercive force which may be satisfied can be acquired at the time of the annealing 
temperature of about 100-500 degrees C, and when it is the temperature around 400 degrees C, the highest 
coercive force can be acquired. 

Although the technique of a publication was repeated in the example 2 aforementioned example 1, in this 
example, Cr diffusion layer was omitted from the magnetic-recording medium. Except for the difference which 
does not have Cr diffusion layer right above [ of a magnetic layer ], the magnetic-recording medium which has 
lamination as shown in drawing 5 was obtained. 

[0049] In order to evaluate the annealing temperature dependency of the coercive force of the manufeotured 
magnetie-reeordlng meciiuni, when coercive force He was measured sdaout each of the magnetic-recordirjg 
medium mwiufartured with the applioition of dH^erent annealing temperature, a result which Is plotted with 
Curve n to attached drawing 8 was gbtairpi alao althpi«h kislsBd, whin H: baocmes an «laya«Qd teffliwprture 
from it a rapid fell is shown, and if temperature is raised to eW degrees C, as a result of [ which Increases in 
monotone along with the rise of annealing temperature ] Cr diffusion from the magnetic layer itself arising too 
much, the temperature of 300 degrees C will make coercive force nonmagnetic, so that he can understand 
from the result of illustration. Therefore, annealing tempererturo needs to be less than 600 degrees C, the 
coercive force which may be satisfied can be acquired at the time of the annealing temperatMre of about 100- 
500 degrees C, and when it is the temperature around 300 dep-aoa C, the highest coercive force can be 
acquired In addition, by coercive force beginning to daclira from the hit where annealing tempwsture passed 
over 300 degrees C In this example, from about 400 degrees C, if that the rapid faU of coercive force occurred 
has a cause in the diffusion accompanied by magnetic grain shape-lii^e change having started, magnetic grains 
having begun to coalesce, and the magnetic interaction between magnetic grains having Increased conversely. 
It will be considered 

Si02 with example 3 outer diameter of 65mm, a bore [ of 20mm ], and a thickness of 0.635mm The magnetic- 
recording medium of this invention was manufactured using the silicon substrate with the film. 
[0050] After preparing DC/RF magnetron sputtering equipment (SPFmade from Anelva- 430) and exhausting 
the inside of a chamber to 1x10-8Torr, Ar gas was introduced and the gas pressure at the time of discharge 
was held to SOmTorKs). First, Cr adhesion layer of 20nm of thickness was formed on conditions with an 
ir\jeotion power 300W (DC magnetron) and a membrane formation rate of 1.7nm [/second ]. Subsequently, 
once releasing the inside of a chamber to atmospheric air. It exhausted to 3x10-7Torr, Ar sae was introduced 
further, the gas pressure at the time of discharge was held to 30mTorr(s), and the nickels P substrate layer of 
lOOnm of thickness was formed on conditions with an injection power 300W (DC magnetron) and a membrane 
formation rate of 1,1 1 nm [/second ]. Subsequently. Ar gas was introduced again, the gas pressure at the time 
of discharge was held to 50mTorr(s), and Cr diffusion layer of 20nm of thickness was formed on conditions 
with an injection power 300W (DC magnetron) and a membrane formation rate of 1,7nm [/second ], 
Furthermore, continuously, the gas pressure at the time of discharge was held to 30mTorr(s), 80 (Go-70r- 
2ePt) -<St02) 10 magnetic layer of 20nm of thickness was formed on oondillisns With ah lr(|8ction power 1S0W 
(RF magnetron) and a membrane formation rate of 0.54nm [/second ], and it heated with wwealing 
temperature which is different, with a vacuum maintained. Finally, Ar gas was introduced after exhausting the 
inside of a chamber to 1 .0x10-6Torr, the gas pressure at the time of discharge was held to SOmTorKs), and 
the carbon protective coat of Snm of thickness was formed on conditions with an injection power 40iV!if (DC 
magnetron) and a membrane formation rate of 0,24nm [/second ]. The magnetic-recording medium which has 
iamination as shown in drawjng..S was obtained. In order to evaluate the annealing temperature dependency of 
the coercive force of the manufactured magnetic-recording medium, when coercive force He was measured 
about each of the magnetic-recording medium manufactured with the application of different annealing 
temperature, the result which can be compared with what was plotted with Curve I to attached sicsffl!itte.fi was 
obtained 

Si02 with example 4 outer diameter of aSmm, a bore [ of 20mm ], and a thickness of 0.635mm The magnetic- 
recording medium of this invention was manufactured using the silicon substrate with the film. 
[0051] After preparing DC/RF magnetrwi sputtering equipment (SPFmade from Anelva- 430) and exhausting 
the inside of a chamber to 1x10-6Torr, Ar gas was introduced and the gas pressure at the time of discharge 
was held to SOmTorKs). First, Cr adhesion layer of 20nm of thickness was formed on conditions with an 
injection power 300W (DC magnetron) and a membrane formation rate of 1.7nm [/second ]. Subsequently, 
once releasing the inside of a chamber to atmospheric air. it exhausted to 3x10~7Torr, Ar gas was Introduced 
further, the gas pressure at the time of discharge was held to 30mTon'(s), and the nickelS P substrate layer of 
lOOnm of thickness was formed on conditions witii an injection power SOOVV (DC magiotron) and a membrane 
formation rate of 1 .11 nm [/second ]. Subsequently, the gas pressure at the time of discharge was held to 
SOmTorKs), and 90 (Co~7Cr-2CPt) -(5102) 1 0 magnetic layer of lOnm of thickness was formed an conditions 
with an injection power 150W (RF magnetron) and a membrane formation rate of 0.54nm [/second ]. TTien, Ar 
gas was introduced again, the gas pressure at the time of discharge was held to 50mTorr(s), and Cr diffusion 
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layer of 20nm of thickness was formed on conditions witli an injection power 300W (DC magnetron) and a 
membrane formation rate of t.7nm [/second ]. Furthermore, continuously, the gas pressure at the time of 
discharge was held to 30mTorKs), M (Co-7Cr-2(Pt) -CSi02) 10 magnetio layer of lOnm of thickness was 
formed on conditions with an injection power 150W (f^ magnetron) and a membrane formation rate of 0.54nm 
[/second ], and it heated with annealing temperature which is different, with a vacuum mainteuned. Finally, Ar 
gas was introduced after exhausting the inside of a chamber to 1.0x1CH6Torr, the gas pressure at the time of 
discharge was held to SOmTorKs), and the carbon protective coat of Snm of thickness was formed on 
conditions with an injection power 400W (DC magnetron) and a membrane formation rate of 0.24nm [/second ], 
The magnetic-recording medium which has lamination as shown in drawing 7 was obtained. In order to evaluate 
the annealing temperature dependency of the coercive force of the manufactured magnetic-recording medium, 
when coercive force He was measured aboiit each of the magnetic-recording medium manufiaotureid with the 
application of different annealing temperature, the result which can be compared with what was plotted with 
Curve ! to attached drawing 8 was obtained. 
[0052] 

[Effect of the Invention] as explained above, according to this invention, it can be used in favor especially of 
HDD ~ very ~ high coercive force ~ it Is — and -- therefore, the maffiatie-recordlng medium in which hi^ 
recording density Is possible can be offered. 



tTranslation donej 
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* NOTICES * 

trSO and INPIT axe not respoDslble for any 
danagws oanssd by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. *«* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESORIPTtON OF DRAWINGS ~~ 
[^ief Description of the Drawings] 

fewlPg..!] It is the seotional view showing an example of the conventional magnetic-recording medium. 
[Drawlna 2] It is the sectional view showing another example of tiie conventional magnetic-recording medium. 
lPr.awing„3l It is the type section Fig. showing the micro structure of the magnetic particle in the magnetic 
layer of the magnstie-recording medium shown in drawing 2 . 

[D.r.awirig.il It is a type section Fig. explaining behavior [ / near the masietic layer In the magnetic-recording 

medium by this invention ]. 

[Drawiufi 5 1 It is the sectional view showing a desirable example of the masnetlo-recn-ding medium by this 

invention. 

[Rrawjnfi, el It is the sectional view showng another desirable example of the magnetio-reoorciing medium by 

this invention. 

E D . min gJl It is the sectional view of the magnetic^recording medium by this invorrtaon showing another 
desirable example further, 

[Drawing 8l It is the graph which shows the annealing temperature dependency of the coercive force in the 
magnetic-recording medium by this invention. 
[Description of Notations] 

1 — Nonmagnetic substrate 

2 — ■ Or adhesion layer 

3 — niekd system substrate layer 

4 — Co system magnetic layer 
6 — Metal diffusion layer 

6 — • Protective coat 

10 ~ Magnetic-recording medium 

[Trauislation donej 
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